prior to transfer to this institution. A computed tomographic scan of the abdomen was obtained ( Figure 2 ), prompting transfer to our institution.
Past medical history
The patient had a cholecystectomy many years ago.
Medications · Leucovorin 5 mg twice a day · Epoetin alfa 12 000 U subcutaneously MWF (Monday, Wednesday, Friday) · Pyridoxine 100 mg three times a day · Phenytoin 300 mg daily · Prednisone 10 mg daily · Pyrimethamine 25 mg three times a day · Warfarin 2 mg daily · Acyclovir 800 mg ve times a day · Prochlorperazine 10 mg four times a day. 
Allergies
Vancomycin, sulfa-containing medications, morphine and iodinated contrast dye.
Social history
The patient is married and has seven children, all of whom are well. She quit smoking cigarettes 15 years prior to admission and never drank alcohol beyond special occasions.
Family history
Her parents died in their eighties.
Physical examination
The patient was a chronically ill appearing female in moderate apparent distress. Blood pressure was 114/60 mmHg in the right arm. The pulse was 94 bpm. Her temperature was 37.2°C. Neck exam revealed 2+ carotid pulses with normal upstrokes and no bruits. Her jugular venous pressure was less than 9 cm of water. There was evidence of a recent right neck incision and 3 cm rubbery, nonmobile right neck mass. Her lungs were resonant to percussion and clear to auscultation. Examination of the heart demonstrated a normal point of maximal impulse, normal S1, physiologically split S2, and an S4. There were no murmurs. The abdomen was soft. There was epigastric and right-sided abdominal tenderness. There was no rebound. Bowel sounds were normal, there were no bruits. Guarding prevented deep palpation. Her extremities were warm without cyanosis or edema. The patient had 2+ radial, brachial, femoral, popliteal and posterior tibial pulses bilaterally. There were no femoral bruits. Skin examination revealed a diffuse erythematous, patchy rash over both lower extremities. The patient was somnolent, but alert and ori-Vascular Medicine 2003; 8: 53-57 ented to person and place. She did not know the year. Her sensation was intact to light touch. Her motor function was 5/5 in the left upper and lower extremity and 5/5 in the upper and lower limbs.
Laboratories
Sodium 136 mmol/l, potassium 3.6 mmol/l, bicarbonate 26 mmol/l, BUN 8 mg/dl, creatinine 0.7 mg/dl, glucose 87 mg/dl, ALT 17 U/l, alkaline phosphatase 78 U/l, total protein 5.5 g/dl, albumin 3.3 g/dl. Complete blood count revealed a WBC count of 52 000/ml with a differential of 2% PMN, 3% band forms, 75% lymphocytes, 17% atypical lymphocytes, 1% monocytes and 1% eosinophils. Her hematocrit was 36% and her platelet count was 381 000/ml. INR was 4.7.
Her ECG and chest radiograph were normal. An operative procedure was performed.
Discussion
In this case we are dealing with a 61-year-old woman who, unfortunately, as a result of her chronic lymphocytic leukemia and its treatment has depressed immunocompetence predisposing her to the infections with Legionella, herpes, C. dif cile and possible toxoplasmosis. Toxoplasmosis was suspected on the basis of several of her clinical ndings -lymphadenopathy, a maculopapular rash and atypical lymphocytes as well as the focal neurologic abnormalities and the multiple ring enhancing lesions seen in the MRI head scan ( Figure 1 ). The above, plus the tendency for toxoplasmosis to occur in patients with hematologic malignancies certainly justi ed treatment for toxoplasmosis.
The development of diarrhea is no surprise since it is common in patients with leukemia. The courses of antibiotics the patient has received for her multiple infections no doubt account for the emergence of C. dif cile; when secondary to C. dif cile, diarrhea is often severe with frequent relapses and overgrowth of C. dif cile can result in mucosal damage allowing bacteremia with pathogens that normally are exclusively enteric. The latter is a point to keep in mind in regard to some later aspects of this case.
At the point of the patient's admission to a community hospital for her persisting anorexia, nausea, and abdominal pain, the differential diagnosis had to include progression of her leukemia, splenic problems, upper gastrointestinal disorders and complications from one or more of her infections. Appropriately, a CT scan of the abdomen was performed and showed several important abnormalities -prominent periaortic and paraspinous uid or soft tissue density, thinning of the aortic wall on the right anteriorly with a contained rupture or a saccular aneurysm, changes suggestive of vertebral body infection and what may be a splenic artery aneurysm. These ndings now focus our attention on an arterial process, raising the question of a symptomatic splenic artery aneurysm or infection of the abdominal aorta.
Let us deal with splenic artery aneurysm rst. Splenic artery aneurysm is the most common visceral artery aneurysm and is more common in women than in men. 1 While usually calci ed, the etiology of splenic artery aneurysms is varied. Clinically, these aneurysms are usually asymptomatic, but occasional patients have abdominal pain and rarely rupture of a splenic artery aneurysm into the posterior of the stomach can cause upper gastrointestinal bleeding, not a consideration however, in this case. A distinctive feature is the tendency of splenic artery aneurysm to rupture in the third trimester of pregnancy. The overall incidence of rupture, however, is low on the order of 5-8%. In this woman, the question of the splenic artery being infectious comes up; among the visceral arteries the splenic artery and its branches is the third most common site of a mycotic aneurysm, the superior mesenteric artery being the most common site and the hepatic artery the next most frequent site. If we assume that this woman has had a bacteremia, it is possible that an infected splenic artery aneurysm is the cause of some of her symptoms.
In considering infection of the abdominal aorta, 2 the changes suggestive of infection of the vertebral body on the CT scan are supportive as rst reported by Lange in 1948; 3 he noted that osteomyelitis or erosion of the vertebral column is uncommon with abdominal aortic aneurysms and, when present, should raise the suspicion of an infected aneurysm. Incidentally, when an infected aneurysm is suspected CT scan or MRI are the best imaging procedures to make the diagnosis.
Before going further, a comment about terminology is appropriate. The term 'mycotic' was rst used by Osler in 1885 to describe the infected aneurysms seen in patients with 'malignant endocarditis.' 4 In 1975 Jarrett and colleagues proposed the term 'infected aneurysms' to replace 'mycotic' in their article describing their experience with 17 cases of infected aneurysms of the aorta. 5 More recently, Bronze and associates used the term 'infectious aortitis' in reporting their case of an atherosclerotic abdominal aortic aneurysm infected with Streptococcus pneumoniae. 6 Regardless of the term used to describe infection of an aneurysm, signi cant changes have occurred in the clinical features, the microorganisms involved and the factors predisposing patients to these infections. 7 In the preantibiotic era, bacterial endocarditis was the usual cause of 'mycotic' aneurysms and the infecting organisms streptococcus, pneumococcus and staphylococcus were the usual pathogens. Typically, patients were young, usually less than 40 years in age, with bacterial endocarditis. In the postantibiotic era, the role of endocarditis in arterial infections has diminished, other bacteria have become the usual pathogens (Staphylococcus aureus and Salmonella being the main ones now) and patients are typically older. The usual risk factors for these infections now are arterial trauma, intravascular drug use, concurrent sepsis and compromised immunity.
Salmonella infections, which account for about one third of aortic infections, are unique in several respects. 8 First, while atherosclerotic changes in the aorta make it susceptible to infection with Salmonella, even a normal arterial intima, which usually resists bacterial invasion, may be invaded by Salmonella organisms. The usual portal of entry of Salmonella is the gastrointestinal tract. Furthermore, aneurysms infected by Salmonella have a tendency to rupture early. In fact, Mundth and associates in 1969 wrote 'The Salmonella organism appears to have a distinct predilection to diseased artery walls and often presents clinically as an obscure illness until rupture of the aneurysm occurs'. 3 1 Of interest, in respect to this case is the frequency of lumbar vertebral osteomyelitis in association with aneurysms infected with Salmonella.
Fever is the most common clinical nding in patients with an infected aneurysm, either as a presenting symptom or in association with abdominal or back pain and/or a palpable abdominal aortic aneurysm. A palpable abdominal aortic aneurysm is reported in only about half of these cases and blood cultures are positive in only about 70% of cases. Thus, diagnosis depends on a high index of suspicion given a likely clinical setting. The treatment is appropriate antibiotic therapy for one to four days and then surgical resection of the infected tissue after creating an extra-anatomic bypass to preserve circulation to the lower extremities. Postoperatively, antibiotic therapy should be continued for a minimum of six weeks and when risk factors persist, for life.
In summary, this is the case of a 61-year-old woman with chronic lymphocytic leukemia complicated by depressed immunocompetence. C. dif cile overgrowth in the bowel probably has resulted in bacteremia, most likely with Enterobacter. CT scan has shown a contained abdominal aortic rupture, an apparent splenic artery aneurysm and probable vertebral osteomyelitis. We know that one third of cases of infectious aortitis in such a setting are due to Salmonella.
My clinical diagnoses therefore are:
1) Infectious aortitis with contained rupture 2) Splenic artery aneurysm (?infected) 3) Probable vertebral osteomyelitis 4) Infecting organism Salmonella 5) Chronic lymphocytic leukemia under treatment.
Pathological discussion
An operative procedure, surgical resection of the aortic aneurysm and splenectomy, was performed. Specimens from the aorta revealed evidence of broadipose tissue and acute and chronic hemorrhage. The spleen weighed 667 g and had multiple small (0.3-0.5 cm), white, intraparenchymal lesions. Histologic examination showed expansion of the red pulp and effacement of the white pulp by chronic lymphocytic leukemia and, in addition, there were several abscesses containing brightly eosinophilic crystalline structures in the 'starburst pattern' of Splendore-Hoeppli material. 9 A gram stain revealed gram-positive, partially acid fast lamentous organisms branching at right angles within the eosinophilic material, consistent with Nocardia (Figure 3 ). Culture of the aortic aneurysm and the spleen con rmed Nocardia asteroides infection.
Mycotic aneurysms
Mycotic aneurysms, also known as infective endarteritis, are rare phenomena. A review of 22 000 autopsies at Boston City Hospital and 20 000 autopsies at the Mayo Clinic revealed an incidence of 0.03%. 1 0 ,1 1 Infective endarteritis is a disease that typically affects the elderly. The average age of patient is 65 years. The most common etiology is hematogenous seeding of a previously damaged atherosclerotic vessel as may occur in patients with endocarditis. 1 2 Indeed prior to antibiotic use, the frequency of mycotic ane- urysm in endocarditis reached as much as 15%. 1 3 Other mechanisms of vascular infection include septic microemboli, contiguous extension, and trauma and direct contamination. 1 4 Men are three times as likely to develop infective endarteritis (mycotic aneurysms) as women. 1 5 ,1 6 In contrast to typical fusiform aneurysms, mycotic aneurysms are more likely to be saccular outpouchings. 1 7 They may range in size from 1 mm to 10 cm. Pathological manifestations may include (as in our patient) acute and chronic in ammation, hemorrhage, abscesses and necrosis.
The clinical manifestations resulting from mycotic aneurysm are related to the vascular bed involved, although some general aspects may be noted. For example, pain and fever are common and should prompt an investigation for an infectious etiology during an aneurysm evaluation. The most common organisms include Staphylococcus and salmonellae, which involve 40% and 20% or mycotic aneurysms, respectively. 5 ,1 8 Therapy must be directed at both the infection and the aneurysm. Thus, both antibiotics and surgery represent the cornerstones of therapy. Surgery should be timely, for rupture occurs in up to 80%. 1 9 ,2 0 Cerebral vascular infection is more severe and requires neurosurgical evaluation. Longterm survival for patients with cerebral vascular involvement beyond a year is unusual and mortality may reach as high as 90%. 2 0
Nocardia asteroides
Nocardia is a ubiquitous saprophyte which lives in the soil and water. 2 1 Infection usually arises as a result of direct inoculation of the skin or by inhalation. Nocardia asteorides is the most common pathogenic species. The common feature among patients with nocardia is an immunocompromised state. 2 1 Approximately 60% of patients with nocardia are not immunocompetent as a result of human immunode ciency virus infection, diabetes, solid organ transplantation and chronic corticosteroid use. 2 Clinically, most patients present with a pulmonary infections, which are often suppurative. Manifestations may include pneumonia, lung abscesses and cavitary disease. 2 4 Mycotic aneurysms are quite rare and have only been reported three times previously in the literature. 2 5 -2 7 Up to 50% of patients may have central nervous system infection. 2 8 The mainstay of therapy is sulfonamide antibiotics and surgical drainage and repair as needed. Clinical improvement is commonly noted within a week. Therapy is usually provided for four to six weeks unless the central nervous system is involved or the patient is immunocompromised. 2 9 ,3 0 Then, antibiotic therapy should be administered for 12 months. The cure rate is only 50% in patients with central nervous system disease.
The patient
The patient had an eventful postoperative course. She developed seizures and an expressive aphasia. Her antibiotic regimen was switched to meropenem to treat the nocardia. She improved and was discharged on post-op day 11. She died 11 months later of herpes pneumonitis.
